Introduction
Since its initiation in the early 20th century, the federal transportation funding program has focused on highway construction for automobile travel. In the last few decades, public transportation has received 20% of federal resources, a significant share, but non-motorized modes such as bicycling and walking have historically received very limited funding. Over the past three decades, however, views of non-motorized modes and the federal interest in promoting them have changed dramatically. It is now widely recognized that a shift from motorized to non-motorized modes would produce abundant environmental benefits, including less air pollution, less water pollution, less noise, and lower greenhouse gas emissions. The low cost of non-motorized modes generates economic benefits from reduced household spending on transportation. Non-motorized modes could also improve equity of access to jobs, healthcare, services, and other activities, especially for youth, people with disabilities, and low-income households with more limited access to cars. The public health community has raised 
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awareness that "active travel" helps individuals meet recommended levels of physical activity, with significant benefits for health, as well as reductions in health care costs. Pedestrian and bicycle infrastructure is increasingly recognized as a critical component of a safe and efficient transportation system, and pedestrian infrastructure is an essential component of an effective public transportation network. Such benefits justify a national interest in funding for bicycle and pedestrian (bike/ped) infrastructure such as sidewalks, safe pedestrian crossings, bike lanes, shared-use trails and bridges, and bicycle parking facilities. Provisions of the Intermodal Surface Transportation Efficiency Act of 1991 (ISTEA) led to a dramatic increase in federal funding available for pedestrian and bicycle facilities through the creation of new programs and broader eligibility for "highway" funding. Figure 1 shows that the Transportation Equity Act for the 21st Century (TEA-21), passed in 1998, continued this trend; over the six-year life of TEA-21, more than $1.4 billion was spent on bicycle and pedestrian projectsdouble what was spent in the six previous years under ISTEA. The latest federal transportation bill, known as SAFETEA-LU and signed into law in August 2005, offered the potential for an even more dramatic increase in federal transportation spending on bicycling and walking-to more than $4 billion over the six-year life of the bill.
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Although Congress made it possible to spend federal funding on bicycle and pedestrian infrastructure, it did not mandate spending on these transportation modes. Instead, state departments of transportation (DOTs) and regional metropolitan planning organizations (MPOs) in metropolitan areas with populations over 50,000 choose how to spend this money. This flexibility raises several questions:
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With the next federal transportation authorization bill now under consideration, as well as tens of billions of dollars in transportation funding being distributed as part of the stimulus program, understanding the efficacy of federal funding for non-motorized modes is critical. This study explores these questions through an analysis of patterns of spending of federal funds across metropolitan regions, in-depth case studies of policies and projects in two metropolitan regions -Sacramento, California and Baltimore, Maryland-and an analysis of the impact of these investments on bicycling and walking behavior. 
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While this analysis focuses on the regional level, it cannot ignore the role of the states, which are particularly influential in setting federal spending patterns. For most funding programs, states receive the majority of the money directly from the federal government and decide how to spend it. The federal government "sub-allocates" only a portion of one mainstream funding source, the Surface Transportation Program (STP), allowing MPOs in regions with a population over 200,000 to make their own spending decisions. The states set the rules for sub-allocating the other two major programs that fund bicycling and walking infrastructure, TE and Congestion Mitigation and Air Quality programs (CMAQ).
Federal guidance recommends sub-allocation for these programs, but many states fail to do so. Since these programs are available for a variety of project types beyond bike/ped infrastructure, the question of who is deciding how to use this money is critical. Among the 50 largest metropolitan areas, those in states with sub-allocation of the TE program spent a slightly higher portion of their overall federal highway dollars on bicycle and pedestrian infrastructure-about 1.3% compared to 0.9% in the cities located in states without sub-allocation policies.
The variation in spending demonstrated in this analysis shows that making it possible for state and local jurisdictions to invest in non-motorized infrastructure does not mean such investments automatically occur. Socio-demographic factors also play a role: In a study that looked at bike/ped projects at the county level, counties with persistently high poverty levels and low educational attainment were less likely to use federal funding to implement bike/ped projects. For this study, we focused on how and why decisions at the state and regional levels influence how much communities choose to invest in bike/ped infrastructure.
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Case Study Findings
In order to understand these differences, we conducted case studies in two metropolitan regions with significantly different spending patterns: Baltimore, Maryland, and Sacramento, California. Sacramento's MPO, known as the Sacramento Area Council of Governments (SACOG), programs federal transportation money for six counties and 22 cities that are home to approximately 2.2 million people. Baltimore's MPO is the Baltimore Regional Transportation Board (BRTB). It programs federal transportation funds for five counties and two major cities: Baltimore and Annapolis. In addition to the divergence in their spending patterns, our choice of locations was also influenced by the availability of travel diary surveys, which were the basis for further analysis of impacts of investments on behavior. than Baltimore, spending 95 cents per capita and using about 2.4% of its total federal transportation spending on bike/ped projects. During the same period, Baltimore spent 59 cents per capita and 1% of its total federal highway funds, as shown in Table 2 . Figures 2 and 3 show that Sacramento also relied far less on funding from the TE program, using a total of 10 programs, compared to Baltimore's use of 4 programs, with 81% of funds coming from TE. Sacramento built bike lanes, trails, sidewalks, and made other improvements; Baltimore emphasized streetscape improvements, trails, and sidewalks.
The difference between these spending patterns is marked, but not extreme; both communities are in the middle of the range of spending seen across the top 50 metropolitan areas (Table 1) . In order to determine which state and regional policies and conditions have influenced the amount of federal funds used for bicycling and walking infrastructure, we conducted interviews and read documents from each region. We identified policies that have influenced spending patterns, including goals related to pedestrians and bicycles in regional transportation plans, complete streets policies, stand-alone bicycle and pedestrian plans, TE project selection procedures, and innovative financing techniques. We talked to planners and advocates in each region, and investigated the state policy context-i.e., "top-down" effects-as well as the impact of local plans and programs-i.e., "bottomup" effects. We analyzed the degree to which bike/ped concerns have been institutionalized in the regional planning process, through such mechanisms as performance measures, travel demand forecasting models, project selection criteria, and advisory committee structures.
1
These case studies suggest five factors that play a role in the difference in spending patterns. In each case, the factors come not simply from actions at the MPO level, but also from the interplay between state policies and resources, regional factors, and local interest. local institutionalization: Almost every county and city has a bike/ped plan, and several employ bike/ped coordinators. While the plans may have been developed to access state funds, they undoubtedly made it easier to identify projects for federal funding as well. State law also allows counties to directly raise funds through a local sales tax that can be used for such projects. In short, the Sacramento region has an overlapping web of people employed to work on planning bike/ped projects, guided by many planning documents, with a variety of financial resources at their disposal.
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In contrast, the Baltimore region has very few people working full time on bicycle and pedestrian projects, with no designated bike/ped planner at BRTB, and only one in a local jurisdiction (in Baltimore City). The existence of regional and local planning documents is spotty, and financial resources are viewed as limited to a few narrowly defined programs, most of which are administered by the state, including state-funded Sidewalk, Bicycle, and ADA Retrofit Funds totaling around $6.5 million annually. In fact, institutionalization in Maryland appears to be most advanced at the state level, with the existence of a state-complete streets law and some special funding categories. However, regional informants felt they had limited connection to the state bike/ped planners whom they believe focus primarily on state roads.
In addition to limited resources at the regional level, a lack of institutional support at the state level has hampered the Baltimore region's ability to use federal dollars on bicycle-pedestrian projects. The local match required for TE projects is 50%, the highest in the nation and considerably higher than Sacramento's 11.47%. Tools for estimating air quality impacts do not account for the potential benefits of bike/ped projects, a contrast to California's assistance in this area as described below. Despite these handicaps, the BRTB has funded a significant number of successful bicycle and pedestrian projects using federal funds. Regional Control One of the most important differences between the regions is in who makes the decisions about how federal transportation dollars are spent. California's sub-allocation laws give MPOs an unusual degree of control and leverage over use of federal dollars. Since 1992, 100% of California's CMAQ dollars have been passed through for regional distribution, and a law passed in 1997 requires the sub-allocation of 75% of most other federal transportation funds, including the TE and Surface Transportation programs. Maryland administers both TE and CMAQ at the state level.
In Sacramento, full sub-allocation has allowed the region to combine funding from different programs and directly plan
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and implement varied projects to create a comprehensive nonmotorized network. Sacramento's more varied project list may also reflect this more localized approach. Sub-allocation may be helpful simply because MPOs and local governments are more focused on local roads, where much of bicycle and pedestrian travel takes place, than are state DOTs, which tend to have a narrower agenda focused on longer distance automobile travel. Sub-allocation may have also given California regions more leverage to insist that the state DOT pay attention to bicycle and pedestrian travel. While Maryland's state program is quite supportive of bicycle and pedestrian travel, financial support for bicycle and pedestrian projects is achieved not through the regional planning process but primarily through individual project applications to the state-administered TE program. The MPO separately programs a small portion of its sub-allocated STP funds to bicycle and pedestrian projects. Plan-Oriented Programs Local control helped create the conditions for the third factor influencing spending: plan-oriented programming can help bring federal funding streams in line with stated community goals to increase bicycling and walking infrastructure.
Sacramento redistributes about 13% of its federal funding, including funds from the TE and CMAQ programs, across its own outcome-oriented programs that align with the long-term transportation goals expressed in its plans. These programs include a bike/ped program, community design (which includes a complete streets sub-category), air quality, transportation demand management, and regional and local-scale improvements. Bicycle projects are funded through five of these six programs.
Creating outcome-oriented spending categories has helped free the Sacramento-area program from a traditional mode-oriented approach to transportation spending that is more evident in the Baltimore region. For the most part, the Baltimore region's spending categories remain divided by mode, following federal categories and state programs closely, with highways, local roads, transit, and "other" project categories, including a bike/ped subcategory. The spending categories themselves tell applicants little about the region's intent in funding these transportation projects. Of the funds it controls, the region allocates 1 percent to bicycle-pedestrian programs through which almost all bicycle and pedestrian projects are funded. The outcome-oriented funding programs created in Sacramento are set up to help prioritize bicycle and pedestrian infrastructure, compact community design, and other goals expressed in
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Sacramento's extensive planning processes. While BRTB planning documents express ambitious bicycle and pedestrian goals, funding programs have not been adjusted to reflect this. As a result, funding tends to continue to flow toward traditional highway projects in Baltimore. Local Government Support Local governments with a strong commitment to bicycling and walking in the Sacramento region have likely pushed SACOG to fund more non-motorized transportation projects. In the Sacramento region, the City of Davis made bicycle infrastructure a priority in the late 1960s, followed by several other cities in the region over time. The City of Sacramento has had an aggressive pedestrian program for some time. In contrast, in Baltimore, the BRTB staff indicated that such a limited number of bicycle and pedestrian projects are submitted for funding that they are able to include them all without using the criteria they have established for prioritizing projectssuggesting that local governments in this region give bike/ped needs relatively low priority, or find the federal funding process too onerous and seek local funds instead. On a practical level, transportation projects are usually generated at the local level and passed up through the MPO process for federal funding-and in some cases, the priorities of the State DOT exert a strong influence. The strength of regional interests in funding decisions depends on political dynamics on the MPO board. MPO boards are typically made up of officials from local governments, and their role is often defined in practice as one of facilitating the wishes of their own constituents rather than working together to create a regional vision. Although we did not examine the political give-and-take that is always present in decisions over spending allocations, it appears likely that local government support for bike/ped projects had a significant effect on the priority given to these modes by the MPO. The complex relationship between MPOs and their member cities and counties, and what that means for innovations in transportation planning, deserves closer examination.
Advocates Most of those interviewed cited the presenceor absence-and effectiveness of outside advocates as having a significant impact on bicycle and pedestrian spending. While advocates are active in both regions on formal advisory committees, officials in the Baltimore region report that advocates tended to work as individuals pushing individual projects. The region's organized group focusing on the "big picture" for nonmotorized transportation, One Less Car, has focused more of its energy on state-level issues. Sacramento, on the other hand, has had a regional bicycle advocacy group, the Sacramento Area Bicycle Coalition, since the early days of ISTEA and has had an
organized pedestrian group for 10 years. These groups form one leg of an "advocacy triangle," pushing elected officials while also providing support for agency staff. Without such a triangle, staff with innovative ideas for bicycling and walking infrastructure might not be able to demonstrate community support, and elected officials might not be motivated to push less innovative staff.
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In our case studies, the difference between the regions in how these five factors play out is most starkly illustrated in the way they spent air quality funds distributed under the CMAQ program. In order to qualify for these funds, applicants must demonstrate that projects will result in a measurable reduction of pollution emissions. In the Sacramento region, almost 45% of federal funds for non-motorized projects come from the CMAQ program. In the Baltimore region, no CMAQ dollars go to bicycle-pedestrian projects. In interviews, officials in Sacramento explained that the CMAQ program "in a way almost earmarks money for bike/ pedestrian [projects]," because they are beneficial to air quality, inexpensive, and easy to implement. In Baltimore, officials said it is difficult to show air quality impacts with bicycle and pedestrian projects, making them less competitive.
These divergent attitudes are rooted in three of the factors discussed above: institutionalization, regional control, and plan-oriented spending programs.
The integration and institutionalization of bike/ped planning atthe state level in California has helped create a critical aid for bike/ped eligibility for CMAQ spending. The California Air Resources Board designed California's emissions calculation manual, cited by the Federal Highway Administration (FHWA)
as a best practice, to help regions quantify the often difficult-tocalculate benefits of bicycle and pedestrian projects. It allows CMAQ applicants to input factors such as the average length of bicycle trips, the average daily traffic volume on the roadway parallel to the bicycle project, types of activity centers in the vicinity of the bicycle project, and days of use per year, and then use formulas to calculate annual emission reductions in kilograms per day. Default values or maximums are provided for most of the inputs and can be used when data is not available. Maryland provides no such tool, but requires documentation of air quality benefits using traditional models that often miss or underestimate bicycle-pedestrian travel. In addition, the Sacramento region emphasizes a cost-benefit analysis for CMAQ project selectionalso a FHWA-recommended best practice-which means that generally inexpensive bicycle and pedestrian projects can compete even if they show small air quality benefits.
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State control and a lack of sub-allocation puts bicycle and pedestrian programs at a disadvantage in the CMAQ program.
While about half of the states sub-allocate CMAQ funds, Maryland does not, leaving the program under the control of the state. Since bicycle and pedestrian projects tend to be small and highly localized, it is more difficult for them to compete in a stateadministered program considering proposals for projects ranging from reduction of diesel emissions to traffic flow improvements to transit service. State agencies with a primary purpose of building and maintaining highways may favor emissions reduction projects aimed at improving automobile traffic flow; this has been the most common use of CMAQ funding nationally, capturing 42%
of CMAQ funds from 2000 to 2007. The Sacramento spending record suggests that sub-allocation increases the chances that funds will be used for bicycle and pedestrian projects. Regional and local governments may be more interested in taking advantage of the potential air quality benefits of bicycling and walking modes due to direct experience, citizen advocacy, or both. Also, the level of detail required to effectively plan and institute non-motorized networks is something best accomplished at the regional and local level. Finally, the redistribution of CMAQ money into plan-oriented programs by SACOG undoubtedly helps direct these funds to bike/ped projects. While the federal TE and CMAQ programs already have an outcome orientation, they are quite broadly written to allow a wide variety of uses. The federal CMAQ program gives wide latitude in how communities tackle emissions reduction, making eligible everything from highway capacity expansion to transportation demand management. By creating six specific plan-oriented funding programs and using CMAQ funds to support them all, SACOG is able to reflect community intent, as expressed in community-planning documents, in its approach to congestion mitigation and air quality. The targeted programs ensure that SACOG's funding streams clearly express the region's philosophy and intent in each program area and, in this case, direct more CMAQ funds to bike/ped projects. The analysis was limited by serious deficiencies in the available data on both infrastructure investments and walking and bicycling activity levels. Very few places have consistently taken accurate counts of non-motorized activity, making such longitudinal research challenging. Bicycling and walking infrastructure has also flown beneath the radar and is not tracked; we compared several sources to pinpoint projects and locations. It was not always possible to determine when facilities were completed, and it is unclear how long it takes for a new facility to encourage additional use. Questions remain about important issues of geography, such as how close people need to live to a facility to be influenced to use it, and how several small improvements would influence use. Nevertheless, the results provide some support for the hypothesis that investments increase walking and bicycling. The analysis looked at spending by facility type, and found that for walking trips in Baltimore, "streetscape" improvements were related to increased walking to reach destinations, but trail and sidewalk projects were not. For bicycle trips, both trails and streetscape projects were modestly related to an increase in bicycling. In Sacramento, the limited data did not show any association between trail or sidewalk improvements and walking for utilitarian purposes. Spending on trails was also not linked to utilitarian bicycle trips; however, spending on bike lanes was associated with an increase in such trips. In order to test these relationships more conclusively, researchers need access to much better survey data on walking and bicycling behavior and on pedestrian and bicycle investments. This information is currently quite rare, though transportation infrastructure providers can take advantage of methodological and technological innovations to increase their tracking of nonmotorized infrastructure and activity.
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Conclusion
Absolute investments in bicycle and pedestrian funding, as well as the share of federal funding for these facilities, have increased significantly since the passage of ISTEA in 1991. Whether the additional investments in bike/ped infrastructure had a significant impact on walking and bicycling activity is less clear.
In Sacramento and Baltimore, our analysis shows small though statistically significant positive effects on walking and bicycling. However, the analysis is hampered by significant limitations in the data on both investments and behavior; a lack of evidence of an impact is not the same as evidence of a lack of impact. What is clear is that the share of federal funding going towards bike/ped projects varies considerably across metropolitan regions.
The effectiveness of federal funding for bike/ped projects has so far depended in large part on state and regional policy. While the flexibility of this approach has fostered innovation, the national interest in promoting active living and non-motorized transportation modes requires federal policy makers to consider ways to increase use of federal funds for these programs. This investigation suggests the following strategies: In recognition of the importance of non-motorized modes, the federal government could choose to follow the California model to assert stronger leadership in improving conditions for bicyclists and pedestrians. This state has passed significant funding control to regional and local governments, while simultaneously adopting policies that create a statewide climate in which consideration of bicyclist and pedestrian needs is normative. Similarly, federal leadership may be necessary to induce state agencies to adopt the extensive changes necessary to plan and deliver transportation systems that serve people on foot or bicycle as well as those in automobiles. These changes are the next step toward the effective use of federal transportation funding to encourage a healthier, more accessible, and more affordable transportation system.
